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1. Executive Summary

The integration of multiple database technologies, including both SQL and NoSQL, allows
using the best data management tools or each aspect of a complex data-centred
application and is increasingly sought in practice. Unfortunately, this makes it difficult
for database developers and administrators to obtain a clear view of the resulting
composite data processing paths, as they combine operations chosen by different query
optimisers, implemented by different software packages, and partitioned across
distributed systems.

In CoherentPaaS this challenge is addressed with the X-Ray Subsystem, a framework for
monitoring and analysis of distributed and heterogeneous data processing systems.
First, it provides a way to add monitoring code to applications and data stores running
on the Java platform. By using bytecode instrumentation, it does not rely on the
availability of the source code and can be applied conditionally to avoid overhead in
production systems. In addition, it provides interfaces for integration of C/C++
applications. Second, it provides mechanisms for tracking the interaction of multiple
threads, on synchronisation primitives, and of distributed processes communicating
with sockets.

The analysis and visualization components have the ability to track and display requests
across distribution and heterogeneity boundaries in the CoherentPaaS system. They
offer different views of a data processing operation, showing both the composition and
structure of elementary operations, the resources used for those operations, and their
performance.

Experimental evaluation using the Apache Derby query engine and the industry
standard on-line transaction processing benchmark TPC-C, show that X-Ray does in fact
show data processing requests across multiple processes, and that results in minor
overhead compared to the original setting.



